Objective: To identify disordered eating behaviors and body image dissatisfaction, as well as their relationship to body fat (BF), among male athletes in high risk sports for eating disorders. Methods: One hundred and fifty-six male athletes were divided into the following categories: weightclass sports, sports where leanness improves performance, and sports with aesthetic ideals. BF was assessed and three questionnaires were used: the Eating Attitudes Test; the Bulimic Investigatory Test, Edinburgh; the Body Shape Questionnaire. Results: Disordered eating behaviors and body image dissatisfaction were found in 43 (27.6%) and 23 athletes (14.7%), respectively, and an association was detected between the two variables (p , 0.001). Athletes with and without disordered eating behaviors did not differ in %BF (11.065.2% and 9.864.0%, respectively; p = 0.106). However, athletes with body image dissatisfaction had higher %BF than those who were satisfied (12.665.9% and 9.763.9%, respectively; p = 0.034). There were no differences in BF, frequency of disordered eating behaviors, and body image dissatisfaction between sports categories. Conclusion: Nearly one-quarter of athletes showed disordered eating behaviors, which was associated with body image dissatisfaction. Athletes with higher %BF were more likely to be dissatisfied with body image. There was no difference in eating behavior and body image between athletes from different sports categories.
Introduction
Achieving and maintaining the desired body shape for a sport involves eating control practices to adjust the body to the requirements and demands of competitive sports environments. 1 Participation in sports that require a low body fat (BF) percentage or low body weight has been described as a risk factor for the development of eating disorders. More precisely, sports that place athletes at a higher risk are: a) those in which weight classes are involved, such as wrestling; b) those in which leanness is thought to improve performance, such as long-distance running; c) those in which subjective judging and aesthetic ideals coexist, such as skating. 2, 3 Athletes looking for improved performance are more likely to adopt risky behaviors, such as restrictive eating, fasting, frequent skipping meals, diet pills, laxatives, diuretics, enemas, and purging. These behaviors, also including overeating and binge eating, have been extensively described in the literature by the term disordered eating. When weight concerns and such behaviors become a focus of their athletic existence, some of the athletes may be diagnosed with a clinical eating disorder. Moreover, athletes who do not fit the ideal body type for their sport are more likely to experience both internal and external pressure to achieve that specific body shape, which may predispose them to body image dissatisfaction. 1, 4, 5 The relationship between athletic participation and the development of eating disorders is further strengthened by athletes' individual characteristics. These include determination, perfectionism, condescension, obsession, and competitiveness, which are common to clinical patients with eating disorders. Such personality traits can thus increase the risk of developing disordered eating behaviors and also lead to unhealthy body self-perception, which are particularly concerning for athletes, given their higher physiological demands. 1, 6, 7 The lower prevalence of eating disorders in males compared to females contributed to men being largely overlooked in previous research studies. 8 This gap in the literature has even originated the belief that men were not affected by these disorders. 3, 7, 8 The difference in prevalence of the disorders between women and men, however, has changed significantly over the last decades. Twenty years ago, the relationship between sexes in the diagnosis of anorexia nervosa was one man for every 15 women. Currently, this ratio can reach 1:4 in the general population, 9 and up to 1:2 among athletes. 10 In males, eating disorders are more common among athletes, especially those whose sport requires strict weight control. 8, 11 Thus, the purpose of this study was to identify disordered eating behaviors and body image dissatisfaction, and their relationship to BF percentage, among male athletes in high risk sports for eating disorders.
Methods

Participants
A convenience sample of 156 male athletes from the Brazilian states of Rio Grande do Sul and Santa Catarina was divided into three categories: 52 competing in weight-class sports: jiu-jitsu, judo, karate, and rowing; 52 in sports in which leanness is thought to improve performance: athletics, swimming, triathlon, and horse racing; and 52 in sports with aesthetic ideals: ballet, dance, artistic gymnastics, and skating.
Inclusion criteria were as follows: male athletes aged 18 years or older, who competed in one of the sports described above; trained at least 5 hours a week; practiced the sport for more than 1 year; participated in at least one competition during the last year; and signed the informed consent form. We excluded athletes who practiced two or more sports that were classified into different categories and those who did not completely fill out the questionnaires.
To encourage participation in the study, athletes were informed of the opportunity to receive anthropometric results. The protocol was approved by the Research Ethics Committee of the Universidade Federal de Ciê ncias da Saú de de Porto Alegre (protocol no. 1285/ 10, January 13, 2011).
Instruments
We used the three most widely used questionnaires in studies of self-reported eating disorders, 12 in their translated and validated Brazilian Portuguese versions.
The Eating Attitudes Test (EAT-26) measures restrictive eating behaviors, such as dieting and fasting, and bulimic behaviors, such as excessive food intake and self-induced vomiting. 13, 14 A score of 21 or higher indicates behaviors suggestive of abnormal eating, and was used as a threshold value to indicate disordered eating behaviors in this study. 13 The EAT-26 has demonstrated adequate reliability in athlete populations in previous studies. 4, 15 The Bulimic Investigatory Test, Edinburgh (BITE) is used to identify subjects with binge eating and compensatory behaviors, providing information on cognitive and behavioral aspects of bulimia nervosa. 16, 17 The results are classified into two subscales. In the symptoms scale, a score of 20 or higher is indicative of bulimia nervosa; 10-19 suggests an unusual eating pattern; and below 10 is within normal limits. In the severity scale, a score of 5 or higher is considered clinically significant, and 10 or higher indicates a high degree of severity. 12 In order to adapt the questionnaire to our study population, we excluded question 7 from Part 1 of the BITE, which referred to menstrual periods. In this study, a BITE score of 10 or higher was considered indicative of disordered eating behaviors.
The Body Shape Questionnaire (BSQ) assesses body shape concerns, self-depreciation due to physical appearance, and the experience of feeling fat. [18] [19] [20] Results are classified into four levels of body image dissatisfaction: a score below 81 indicates no dissatisfaction about body shape; 81-110, mild dissatisfaction; 111-140, moderate dissatisfaction; and higher than 140, severe dissatisfaction. 21 The BSQ has demonstrated adequate reliability in the athletic population. 4 A score of 81 or higher in the BSQ was used to identify body image dissatisfaction among the study participants.
We considered the presence of disordered eating behaviors when observed a positive result in EAT-26 and/or in BITE scores.
Data collection
We visited several teams and sports clubs to find athletes who met all the inclusion criteria. These athletes were then invited to participate and informed about the purpose of the study and the methodology. In order to avoid reluctance to participate in the study, the researcher did not mention the word eating disorders during the approach. Data collection occurred on the day, time and place prearranged with each athlete who consented to participate.
The athletes then received an envelope containing the three questionnaires to be completed individually. They were asked not to write their names on the questionnaires, which were identified by numbers known only by the researchers. The participants were ensured that their answers would be confidential and that trainers would not have access to individual results, but to aggregate results only.
Next, anthropometric measurements were taken, including body weight, height, and seven skinfold sites, as described by Jackson and Pollock in 1978. 22 We used a caliper with 80 mm capacity and 1 mm precision (CescorfH, Porto Alegre, Brazil) to measure the chest, mid-axillary, triceps, subscapular, supra-iliac, abdominal, and medial thigh skinfolds. These measures were then used to estimate body density and BF percentage. Body weight was measured using a calibrated portable digital scale with 150 kg capacity and 100 g precision (PlennaH, Sã o Paulo, Brazil). Height was measured with a portable stadiometer with a capacity of 2 m and 1 mm precision (SecaH, Hamburg, Germany).
Data analysis
The data was initially tested for normality using the Kolmogorov-Smirnov test. Quantitative variables were described using the mean and the standard deviation for symmetric distributions, and the median and interquartile range for asymmetric distributions. Qualitative variables were described in absolute and relative frequencies.
We used the Kruskal-Wallis test followed by the MannWhitney tests to compare the three sports categories.
Associations between qualitative variables were analyzed using the Pearson's chi-square test.
The Mann-Whitney test was used for comparisons of BF percentage between athletes with and without disordered eating behaviors, and between those with and without body image dissatisfaction. Statistical analyses were performed using the SPSS 18.0 at a 0.05 significance level.
Results
The characteristics of the athletes are described in Table 1 . The athletes in sports in which leanness is thought to improve performance had the highest training volume, with a median of 24.0 hours/week (25th-75th percentile, 10.1-29.5; p = 0.001) compared with the other two groups. Regarding the length of engagement in sport practice, the athletes in weight-class sports trained for longer than those in sports in which leanness is thought to improve performance (11.0 years [25th-75th percentile, 6.6-17.0] and 6.5 years [25th-75th percentile, 2.6-10.8], respectively; p = 0.017).
Of the total sample, we identified 43 athletes (27.6%) with disordered eating behaviors. The prevalence across sports categories was 30.8% in weight-class sports, 26.9% in sports in which leanness is thought to improve performance, and 25% in sports with aesthetic ideals (p = 0.799).
Body image dissatisfaction scores were identified in 23 of the athletes (14.7%). Body image dissatisfaction was found to be associated with disordered eating behaviors as shown in Figure 1 .
The frequency distribution of results according to the final scores on each questionnaire are shown in Table 2 , indicating that there was no difference between the three sports categories.
However, when the scores for each questionnaire were analyzed across sports categories, the group of sports in which leanness is thought to improve performance had a higher EAT-26 score than the weight-class sports group Although no significant differences were found in BF percentage between athletes with and without disordered eating behaviors (10.965.2% and 9.864.0%, respectively; p = 0.373), athletes with body image dissatisfaction had a higher BF percentage than those who were satisfied with their own image, as shown in Figure 2 .
Discussion
In the present study, we identified disordered eating behaviors in approximately one-quarter of all participating athletes. This prevalence seems to be high, in agreement with what has been described in literature, suggesting that participation in sports which emphasize leanness, or impose weight restrictions, may be associated with an increased risk of developing disordered eating behaviors.
Our findings are strongly supported by previous studies on eating disorders in the athletic population. Although lower than the prevalence found in the present study (18% vs. 30.8%), Sundgot-Borgen & Torstveit reported that athletes participating in weight-class sports had the highest prevalence of eating disorders and disordered eating behaviors. 23 Johnson et al. analyzed sports with and without emphasis on leanness and found that 9.5% and 38% of male athletes were at risk of developing anorexia nervosa and bulimia nervosa, respectively. 24 Milligan & Pritchard found that 9% of male athletes participating in sports with and without emphasis on leanness engaged in disordered eating behaviors. 4 It is also important to highlight that the combination of systematic and strenuous physical exercises with disordered eating behaviors represents a strong risk factor for future progression to serious cases. 25 In our study, athletes competing in sports in which leanness is thought to improve performance had a significantly greater training load than athletes in the other two categories. 
Figure 1 Association between disordered eating behaviors and body image dissatisfaction
More than half of the 43 athletes with disordered eating behavior scores were dissatisfied with their body image. Body image dissatisfaction has been identified as a relevant factor in the development of disordered eating behaviors in athletes of both sexes. 4, 5, 26, 27 Our results indicate that 14.7% of athletes are dissatisfied with their body image, which is lower than the prevalence of athletes with disordered eating behaviors (27.6%). Pritchard et al. found a higher prevalence of disordered eating behaviors in athletes compared with non-athletes, but no difference in body image dissatisfaction between both groups. 28 Similar results were reported by Byrne & McLean, who did not find differences in body image dissatisfaction between athletes and non-athletes, or between athletes in sports with and without emphasis on leanness. Nevertheless, these authors found higher rates of eating disorders in athletes than in non-athletes, especially in sports emphasizing leanness. These results suggest that the demands of a sport to meet rigid body requirements, even in the absence of high levels of body dissatisfaction, may be sufficient to lead to the development of disordered eating behaviors. 29 There was no significant difference in the classification of the results from the EAT-26, BITE, and BSQ between the three sports categories. Even though each of these categories has its specific weight or BF requirements, our results suggest that athletes in all three groups reported similar eating behaviors and body self-evaluation.
However, when the scores for each questionnaire were analyzed, the group of sports in which leanness is thought to improve performance had a higher EAT-26 score than the weight-class sports group. Despite the small difference, it is important to note that athletes such as wrestlers frequently reduce their weight shortly before a competition in order to qualify for a lower weight category, and thus gain a competitive advantage over their opponents. Drastic weight fluctuations over short periods of time may commonly occur in these athletes throughout the year. 3, 30 It is possible, however, that the abnormal behaviors occur only in pre-competitive periods and thus, do not reflect the athletes' regular eating patterns. 10 This is not the case for athletes competing in sports in which leanness is thought to improve performance. These athletes need to maintain a low body weight throughout the competitive season, and thus, may continuously engage in dietary restrictions and other risky behaviors.
Although athletes with and without disordered eating behaviors did not differ in BF percentage, athletes with body image dissatisfaction had a higher BF percentage than those who were satisfied with their own image. This result suggests that athletes with higher BF levels may feel that they do not meet the ideal body shape for their sport, and are therefore more prone to being dissatisfied with their body image. Body image dissatisfaction reveals that these athletes see their bodies as anything less than ideal, either being too fat or not muscular enough. 4 It is known that, in general, men's preferred body image is muscular. 11 Given the fact that the BSQ does not provide information focusing on a specific ideal of body image, it is not possible to know if its results indicate a desire to lose BF, gain muscle mass, or both.
Subclinical disorders are more commonly observed than diagnosable eating disorders. 7 Athletes and their coaches must therefore be informed about risk behaviors that precede the development of eating disorders for an early diagnosis and control, and to prevent severe cases. 25 A study by Byrne & McLean, for instance, found that 5% of male athletes participating in sports emphasizing leanness met full diagnostic criteria for anorexia nervosa or bulimia nervosa. 29 Another study found, however, that although 78% of athletic trainers felt it was their role to identify and help athletes with eating disorders, only 27% felt effective in doing so. 31 Coaches and trainers need to be vigilant about weight fluctuations and unhealthy eating habits, 15 and should also understand and continuously convey that a lower BF or weight does not necessarily correlate with improved performance. 3 The questionnaires used in the present study have been widely used in athletes. However, they have not been specifically tested for external validity with athletic populations, and the Brazilian Portuguese versions of these instruments have not been validated for screening athletes, which, consequently, may generate inaccurate results. 32 The psychometric properties of the Brazilian Portuguese versions of these questionnaires as well as their ability to identify cases of abnormal eating behavior in our population have been questioned. For instance, Nunes et al. found that the EAT-26 showed low validity coefficients for sensitivity and positive predictive value, as well as a poor temporal stability. 33 It is important to note that, although there is another available version of the questionnaire with better psychometric properties, it has been validated for adolescent girls in the city of Ribeirã o Preto, 34 while the version by Nunes et al. was carried out in a representative sample of 513 women aged 12-29 years from the city of Porto Alegre, Southern Brazil. 33 Moreover, self-report data rely on honest responses by participants, and thus have inherent limitations. 6 There is a general tendency for athletes to underreport their symptoms to protect their athletic departments, or perhaps because of denial or personal protection. 3 It is possible that athletes with higher levels of disordered eating behaviors and/or body image dissatisfaction chose not to participate in the study, since participation was voluntary. Despite the possibility that our findings are underestimated, the results still show significant values.
Athletes were not asked about competition periods at the time of data collection. Considering that pre-competitive periods may represent an increased risk for disordered eating behaviors among athletes, especially in weight-class sports, such information could have enriched the analysis and discussion of our findings.
The instruments used in the present study do not provide a clinical diagnosis, but they can identify precursor symptoms of the disorders. For a diagnosis, athletes who presented with abnormal values in these instruments should be referred for clinical evaluation conducted by a specialist.
In summary, the three sports categories analyzed had a significant prevalence of disordered eating behaviors, which was associated with body image dissatisfaction. Athletes with a higher BF percentage are more likely to be dissatisfied with their body image, which may be related to the existence of body shape stereotypes in the sports analyzed.
Our results found no differences in eating behaviors and body image between athletes in different sports categories, thus suggesting that requirements regarding weight and body shape are similarly distributed in the sports studied.
We suggest that further research, including the assessment of athletes' dietary intake and habits and information on competition periods, will provide a better understanding of the epidemiology of disordered eating behaviors and body image dissatisfaction in male athletes.
